A carpometacarpus recovered during archaeological excavations in the town of Quaregnon is the westernmost find ever reported in Europe of a Ural Owl (Strix uralensis), and the first occurrence for Belgium. Both the morphology of the skeletal element and its measurements rule out an identification as any of the other Strigiformes from the Western Palearctic. The provenance of this specimen, that dates to the medieval period (10th-12th centuries AD), is discussed. It is hypothesized that the bird was a wild animal, but the available evidence does not unequivocally determine whether it belonged to a local, breeding population that went extinct or if it came from a more distant population. However, a survey of other zooarchaeological finds of Ural Owl in Europe shows that the species occurred farther west in the past, outside the present natural breeding range. This suggests that Ural Owl may have found suitable nesting biotopes in Belgium and northern France during the medieval period.
INtRODUCtION
Faunal remains recovered from archaeological excavations allow reconstruction of subsistence strategies of past human populations, but also provide information on the ancient distribution of animal species. In this respect, when studying archaeological bird remains, it is important to keep in mind that species may occur that are not part of the current local avifauna (Stewart, 2005) . Zooarchaeological evidence for taxa that are not native to the region of the archaeological site where they were discovered can often be explained as a result of trade. Alternatively, zooarcheological findings can indicate changes in species distribution ranges through time, either due to climatic or anthropic factors. For example, NikuliNa & Schmölcke (2015) used subfossil bones to show that birds of the genus Pelecanus occurred far out of their present range between 7.4 and 5.0 ka BP (thousand years before present) in the Danish archipelago.
This type of information is valuable for the documentation of climate change and human impacts through time, and can be relevant to conservation biology (lymaN, 2006 ; for a recent example see Stewart, 2007) . Here we collate archaeological finds of a strigiform species and discuss its zoogeographical relevance after the compilation of zooarchaeological reports from Europe that are not easily accessible to the wider ornithological community.
In 2008 and 2009, archaeological excavations were carried out by the Service public de Wallonie at the 'Grand' Place' of Quaregnon (DeNiS, 2010; DeNiS, 2011) , a town situated in the southwest of Belgium at ~6 km west of the city of Mons (Fig. 1) . Quaregnon (50°26'34" N, 3°51'56" E) is located in the Haine valley, at 33 meters above sea level. During the 2008 campaign, a carpometacarpus of a strigiform was discovered in a medieval settlement. The ditch surrounding an ancient church, in which this bone was found also yielded a few remains of the usual food animals (cattle, pig, sheep, chicken) and some human bones from nearby disturbed graves (Goffette et al., 2015) . Unlike the other animal remains, which are considered as human consumption refuse, the strigiform bird is believed to be part of a discarded carcass (Gautier, 1987) . Associated artefacts date the filling to the 9th-11th centuries AD.
MatERIal aND MEtHODs
The bone discovered in Quaregnon was initially identified to genus level with the aid of the diagnostic criteria described in laNGer (1980) The strigiform bone has been radiocarbon dated in order to confirm its contemporaneity with the associated artefacts. Only the mid-part of the carpometacarpus was used, the two extremities are still intact and stored in the collections of the RBINS. No palaeogenetic analysis has been attempted on this bone thus far. It is believed that such molecular data would be of little help in determining its provenance because of the high genetic diversity observed within each of the present-day European populations of Ural Owl (hauSkNecht et al., 2014) .
REsUlts
The strigiform bone discovered is an almost complete left carpometacarpus of which only the proximodorsal part of the os metacarpale minus was slightly damaged (Fig. 2) . The fresh aspect of the fractured part suggests that it was broken during the excavation. The bone surface is very well preserved, but no anthropogenic traces (e.g., cut marks) were observed despite careful examination with binocular microscope (magnification 20 x). When comparing the specimen with the skeletons of strigiforms presently found in Belgium, it appears that the Short-eared Owl is the closest in size. However, the carpometacarpus from Quaregnon appears less elongated and more robust because of the shorter and wider spatium intermetacarpale. The os metacarpale majus is also wider and less straight, because the lateral border slightly curves laterally close to the processus alularis. The os metacarpale minus is thicker and curved. The distal epiphysis is larger and more robust compared to that of the Short-eared Owl. In particular the facies articularis digitalis major is more robust and is laterally more protruding. The facies articularis digitalis minor projects more in a distal direction compared to the Short-eared Owl. In proximal view, the trochlea carpalis is thick and the two cristae of the trochlea are almost parallel, unlike in Short-eared Owl where the dorsal crista is oblique in a laterodorsal direction. The aforementioned morphological features of the bone are typical of the genus Strix. (laNGer, 1980) show that the carpometacarpus of the Tawny Owl is too small. Consequently, Hume's Owl, the smallest species of this genus in the Western Palearctic, can also be excluded. The Great Grey Owl, which is the largest Strix species in the Western Palearctic, is definitely too large compared to the Quaregnon specimen. However, the measurements of the archaeological carpometacarpus fall exactly within the variation of Ural Owl ( Fig. 3 and Table 1 ). The metrical data also show that the Short-eared Owl, which was already excluded on a morphological basis, is somewhat smaller compared to the Quaregnon specimen and Ural Owl in general. To conclude, both morphological features and dimensions indicate that the fossil carpometacarpus from Quaregnon belongs to the Ural Owl.
The AMS radiocarbon date obtained directly on the Ural Owl bone from Quaregnon (993 ± 32 BP, RICH-21621) validates the relative dating based on the associated archaeological material. The calibrated results provide a chronological range between the 10th and 12th centuries AD, which is slightly more recent than the date indicated by the archaeological material (9th-11th centuries AD): Calibrated (1 σ) 990 AD (60.7%) 1050 AD 1090 AD (7.5%) 1120 AD Calibrated (2 σ) 980 AD (95.4%) 1160 AD
DIsCUssION
The Ural Owl is a polytypic species that is nowadays widespread across the entire Palearctic (cramP, 1985; meBS & ScherziNGer, 2006) . Within the Western Palearctic (Fig. 1 ) its range extends from Finland in the north to Bulgaria in the south and from Norway in the west to the eastern border of the Western Palearctic in the east (and further up to the Pacific Ocean, see Del hoyo et al., 1999) . Between 1976 and 1993, birds have been successfully reintroduced in Bavaria, Germany, where the species was breeding until 1925, and the same has been done in the Czech Republic from 1995 onward (meBS & ScherziNGer, 2006) . Ural Owls are sometimes observed outside their present breeding range (Fig. 1) , as was the case in western Germany or in north-eastern Italy where the species bred in 1994 (meBS & ScherziNGer, 2006) .
The present, highly fragmented distribution in Western Europe is believed to represent the relics of a wider distribution during the last glacial period (meBS & ScherziNGer, 2006; BaShta, 2009 ). In addition, the species' distribution was still contracting as late as the beginning of the 20th century AD, especially because of human persecution (ScherziNGer, 2006) . The striking patchiness of the current populations would thus represent the remaining suitable biotopes acting as cryptic southern refugia (Stewart et al., 2010) where the species has not been too much disturbed, including mainly semi-mountainous areas in western and southern Europe.
To explain the presence of the Ural Owl bone in Quaregnon, two possibilities need to be considered: a captive bird brought in by humans or a wild bird. Firstly, the specimen may have been brought in by humans from another area within the natural breeding range of the species. The find from Quaregnon dates to a period when human population movements and long distance trade were frequent in Europe. Those networks of transfers of goods and people included regions where the Ural Owl breeds today, such as Fennoscandia and the Baltic countries. People travelling from those areas to Western Europe could have been carrying either a living Ural Owl or a whole or partial carcass. In medieval times, birds of prey were sometimes traded and transported over long distances to be used for falconry (oGGiNS, 2004) . Evidence for such practices has been found, for instance, in Winchester (England) where bones of at least two Gyrfalcons Falco rusticolus L., 1758 were discovered in archaeological contexts dating to the 11-12th centuries AD. The birds are believed to have been imported from Norway or Iceland (SerjeaNtSoN, 2006) . Although many species have been trained for falconry, we found no data in the literature referring to the use of Strigiformes for this purpose in Europe. Owls, probably mainly Eurasian Eagle Owl Bubo bubo (L., 1758) have been exploited as lures to hunt other bird species (jaqueS & DoBNey, 2002; tyrBerG, 2002) but not to catch prey. It therefore seems unlikely that the Ural Owl from Quaregnon was brought in as a captive bird meant for falconry. Alternatively, it could have been imported as a curiosity or a pet, but no evidence for this is available. Moreover, it should be underlined that no artefacts were found on the entire archaeological site that could attest the inhabitants possessed items obtained through long distance trade.
The other possibility involves a bird of wild origin. Although the Ural Owl nests preferentially in coniferous forests within the northern and eastern part of its range and in beech (Fagus sp.) forests in its southern distribution area, it is relatively tolerant to the tree species composition of its habitat (cramP, 1985; meBS & ScherziNGer, 2006) . It avoids intensively exploited forests where human disturbance is strong. Such forests are unlikely to provide suitable nesting places, such as broken tree stumps or hollow trunks where the nests are most frequently built (vrezec & tome, 2004) . In this respect, the age of woodlands is of importance because trees need to be large and thus old enough to support the nests (luNDBerG & weStmaN, 1984; BolBoaca et al., 2013) . Altitude seems of less importance since nests have been recorded from 160 m.a.s.l. in Slovakia up to 1600 m.a.s.l. in Romania (cramP, 1985; kriStiN et al., 2007) . As the species requires open places to hunt, nests are generally situated near woodland margins or within clearances (meBS & ScherziNGer, 2006 ). cramP (1985 notes that this owl is commonly found near human settlements, and that it favours extensive cultivation and pasture land. It is sometimes found within towns, particularly during winter.
Thus far archaeobotanical data that could document the medieval or post-medieval environment of Quaregnon are lacking, but general information on the historical land cover in the region suggests that the species may have found suitable habitats to nest. During the early Roman period, woodlands in the southern part of Belgium suffered significant degradation. Towards the end of the Roman period and at the beginning of the medieval period (Merovingian times) forests recovered but deforestation started again later in the Early Middle Ages (Carolingian period) (vaNPoucke et al., 2007) . However, historical sources indicate that vast deciduous forests still existed south of Quaregnon during the medieval period and until the 16th century AD (verhulSt, 1999) . This type of old deciduous forests probably met the ecological requirements of the Ural Owl. Even if some clearance of woodland had taken place, this would not necessarily have been detrimental to the species as it takes advantage of the newly created open landscapes to prey on small mammals (meBS & ScherziNGer, 2006) . Shortly after, intensive logging started and at the end of the 18th century, as shown by the maps of ferrariS (1771-1778), the landscape was turned into agricultural land almost comparable to the present state.
Further supportive of a local origin of the Quaregnon specimens is that Ural Owls have been found to be extremely sedentary, very rarely wandering outside their breeding range (mikkola, 1983) . Indeed, Finnish ringing records comprising a total of 58410 Ural Owls collected between 1913 and 2012 show that more than 90% of Ural Owls breed within a radius of 3 km from year to year (i.e. in the same territory). In Finland, the longest distance between two successive nest sites has been ~300 km (valkama et al., 2014) . However, some Ural Owls have been reported to occasionally travel up to more than a thousand kilometres (DorNBuSch, 1990) and in Siberia, such long distance movements are not uncommon (mikkola, 1983; meBS & ScherziNGer, 2006; cramP 1985) . Therefore, although unlikely, it cannot be totally excluded that the bird discovered in Belgium could have been a migratory or vagrant bird.
Other zooarchaeological finds are known of Ural Owl outside its present-day breeding range. We compiled the Holocene finds listed in larger inventories such as those of Piehler (1976), of keSSler (2014) and of von den DrieSch & Pöllath (2010, see also BeNecke, 1999) with other data we found in the zooarchaeological literature. Find localities are indicated on Fig. 1 and detailed in Table 2 , and these data support the suggestion made by several authors that the breeding range of the Ural Owl was more extensive in the past, particularly to the west (voouS, 1962; Sauer-NeuBert, 1968; Becker & PiePer 1982; Pucher & SchmitzBerGer, 1999) . The species was likely present in Switzerland at least during the 4th millennium BC, and was probably widespread in Germany during the first millennium AD and possibly even during the medieval period.
CONClUsION
The hypothesis that the carpometacarpus from Quaregnon represents a native bird is considered very probable, either as a migratory/ vagrant individual or as a local breeder. This is reinforced by other zooarchaeological finds outside the current breeding range in places broadly comparable to the Belgian locality in terms of latitude, altitude and habitat type. All these finds of Ural Owl support a wider westward distribution in the past, which was in all likelihood less fragmented than today and may have been continuous up to Western Europe. More zooarchaeological finds are necessary to further strengthen this hypothesis, and should ideally include bones of young birds, which would provide evidence that the Ural owl was breeding in the vicinity of the site.
aCkNOWlEDGMENts
This study was carried out within the framework of a collaboration between the Royal Belgian Institute of Natural Sciences and the Direction de l'Archéologie Wallonne, financed by the Walloon for giving us complementary information on some finds. Finally, we would like to thank Anne-Marie Wittek (ADIA, Association pour la Diffusion de l'Information Archéologique) for modifying the map in Figure 1 , as well as John R. Stewart (Bournemouth University), Didier Vangeluwe (RBINS) and Alain de Broyer (Aves/Natagora) for their valuable comments on a previous version of the manuscript and the reviewers for their constructive suggestions.
